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  :ﭼﮐﯾده
 ﮐﺑد، ﺗﺮﺷﺢ  در ﺑﯾﻣﺎری اﺳت ﮐﻪ ﺑﻪ ﻋﻠت اﻓﺰاﯾش ﺳﻧﺗﺰ ﮔﻠوﮐﺰ دومدﯾﺎﺑت ﻧوع  ﻣﻘدﻣﻪ و اھداف:
ﻧﺎﮐﺎﻓﯽ اﻧﺳوﻟﯾن و ﻣﻘﺎوﻣت اﻧﺳوﻟﯾﻧﯽ اﯾﺟﺎد ﻣﯽ ﺷود. ﭼﺎﻗﯽ رﮐـن اﺻـﻠﯽ ﻣﻘﺎوﻣـت اﻧﺳـوﻟﯾﻧﯽ اﺳـت و از 
در ﺟواﻣﻊ اﻣﺮوزی ﺑﻪ دﻟﯾل زﻧدﮔﯽ ﺑﯽ ﺗﺣﺮک و ﻣﺻﺮف ﻏذاھﺎی اﯾن طﺮﯾق در اﯾﺟﺎد دﯾﺎﺑت ﻧﻘش دارد. 
از طﺮﯾـق  در ﺷـﺮاﯾط ﭼـﺎﻗﯽ ﺑﺎﻓـت ﭼﺮﺑـﯽﺑﺎ ﮐـﺎﻟﺮی ﺑـﺎﻻ ﺷـﯾوع دﯾﺎﺑـت و ﭼـﺎﻗﯽ اﻓـﺰاﯾش ﯾﺎﻓﺗـﻪ اﺳـت. 
رھﺎﺳﺎزی ﺳﺎﯾﺗوﮐﺎﯾن ھﺎی ﭘﯾش اﻟﺗﮫﺎﺑﯽ و اﺳﯾد ﭼﺮب آزاد ﺑﺎﻋث اﯾﺟـﺎد اﻟﺗﮫـﺎب از طﺮﯾـق ﮔﯾﺮﻧـده ھـﺎی 
ﻣﯽ ﺷود ﮐﻪ اﯾن اﻟﺗﮫـﺎب در ﻧﮫﺎﯾـت ﺑﺎﻋـث اﯾﺟـﺎد ﻣﻘﺎوﻣـت اﻧﺳـوﻟﯾﻧﯽ ( srotpeceR ekiL lloT) RLT
ﺳـﺦ ھـﺎی ﮐـﺎرﺑﺮد دارد ﺑﺎﻋـث ﻣﮫـﺎر ﭘﺎ دومﭘﯾوﮔﻠﯾﺗـﺎزون ﮐـﻪ در درﻣـﺎن دﯾﺎﺑـت ﻧـوع  ﻣﯽ ﮔـﺮدد. داروی
 KARIاﻟﺗﮫﺎﺑﯽ و در ﻧﺗﯾﺟﻪ اﻓﺰاﯾش ﺣﺳﺎﺳﯾت اﻧﺳوﻟﯾﻧﯽ ﻣﯽ ﺷود. اﯾن ﻣطﺎﻟﻌﻪ اﺛﺮ ﻣﺻﺮف ﻣﮫﺎرﮐﻧﻧـده ی 
ﺑــﺮ ﮐــﺎراﯾﯽ ﭘﯾوﮔﻠﯾﺗــﺎزون در ﺑﮫﺑــود  ( 1 esanik detaicossa-rotpecer 1 nikuelretnI)
 در ﺑﺎﻓت ﭼﺮﺑﯽ اﯾـن 6-LIدﯾﺎﺑﺗﯽ، ﻓﺎﮐﺗور ھﺎی ﻣﻘﺎوﻣت اﻧﺳوﻟﯾﻧﯽ و ﺑﯾﺎن ژن  -وﺿﻌﯾت ﻣوش ھﺎی ﭼﺎق
  . ﻣوش ھﺎ را ﻣورد ﺑﺮرﺳﯽ ﻗﺮار ﻣﯽ دھد
ﺑـﻪ ﻣﻧظـور اﯾﺟـﺎد  j6/LB75Cﺳﺮ  ﻣـوش ﻧـﺮ ﻧـﮋاد  ۸۴اﯾن ﻣطﺎﻟﻌﻪ ﺑﺮ روی  ھﺎ: روشﻣواد و  
 ھﺎ ﺑـﻪ ﺷـش ﮔـﺮوه ھﺷـت ﺗـﺎﯾﯽ ﺑـﻪ ﺻـورت ﺗﺻـﺎدﻓﯽ ﺗﻘﺳـﯾم ﺷـدﻧد. ﻣوشﻣﻘﺎوﻣت اﻧﺳوﻟﯾﻧﯽ اﻧﺟﺎم ﺷد. 
 اﻟﻘـﺎی ﻣﻘﺎوﻣـت اﻧﺳـوﻟﯾﻧﯽ در ﻣـوش .وزن ﺣﯾواﻧﺎت اﻧدازه ﮔﯾﺮی ﺷد  ھﻔﺗﻪ و اﻧﺗﮫﺎی دوره دراﺑﺗدای ھﺮ
ﭘﺮﭼـﺮب ﺑـﻪ  ﺑوﺳﯾﻠﻪ ی ﺗﻐذﯾﻪ ﺑﺎ ﻏذای ،ﮐﺮدﻧد ﺳﺎﻟم ﮐﻪ ﺧوراک ﻋﺎدی درﯾﺎﻓت ﻣﯽ ﮐﻧﺗﺮل ﺑﻪ ﺟﺰ ﮔﺮوه ھﺎ
  ﻧﺣوه ﺗﯾﻣﺎر ﺣﯾواﻧﺎت ﺑﻪ اﯾن ﺻورت ﺑود ﮐﻪ:ھﻔﺗﻪ اﻧﺟﺎم ﺷد.  ۴۱ﻣدت 
  .ﻧدو ﺑﻌﻧوان ﮐﻧﺗﺮل ﺳﺎﻟم ﻣورد ﻣطﺎﻟﻌﻪ ﻗﺮار ﮔﺮﻓﺗﮐﻪ ﺧوراک ﻋﺎدی درﯾﺎﻓت ﮐﺮدﻧد  :ﮔﺮوه اول
را در طـول ﻣطﺎﻟﻌـﻪ درﯾﺎﻓـت  ﭘﺮﭼـﺮبﻏـذای  ﺗﻧﮫﺎ ﮐﻪﻣﻘﺎوم ﺑﻪ اﻧﺳوﻟﯾن ، : ﮔﺮوه ﮐﻧﺗﺮلدومﮔﺮوه 
  .ﮐﺮدﻧد
در دوھﻔﺗﻪ  و ﺑﻪ ﺻورت ﮔﺎواژﻣﯾﻠﯽ ﮔﺮم ﺑﺮ ﮐﯾﻠوﮔﺮم  ۰۱ﺑﻪ ﻣﻘدارﮐﻪ ﭘﯾوﮔﻠﯾﺗﺎزون را  :ﺳومﮔﺮوه 
  .ﮐﺮدﻧد درﯾﺎﻓت ی اﻧﺗﮫﺎﯾﯽ
و ﺑـﻪ ﺻـورت داﺧـل  ﻣﯾﻠﯽ ﮔـﺮم ﺑـﺮ ﮐﯾﻠـوﮔﺮم ۲ را ﺑﻪ ﻣﻘدار KARIﮐﻪ ﻣﮫﺎر ﮐﻧﻧده  :ﭼﮫﺎرم ﮔﺮوه
  .درﯾﺎﻓت ﮐﺮدﻧد اﻧﺗﮫﺎﯾﯽ ھﻔﺗﻪ ی در دوﺻﻔﺎﻗﯽ 
در دوھﻔﺗـﻪ ی  و ﭘﯾوﮔﻠﯾﺗﺎزون را ﺑﻪ ﻣﻘـﺎدﯾﺮ ﻓـوق KARIی ﻣﮫﺎرﮐﻧﻧده ﮐﻪ ھﺮدو دارو :ﭘﻧﺟمﮔﺮوه  
  .ﯾﺎﻓت ﮐﺮدﻧددرﻣطﺎﻟﻌﻪ اﻧﺗﮫﺎﯾﯽ 
 و ﺑـﻪ ﺻـورت داﺧـل ﻣﯾﻠﯽ ﮔﺮم ﺑﺮ ﮐﯾﻠـوﮔﺮم  ۲را ﺑﻪ ﻣﻘدار  OSMDﮔﺮوه ﺷم، ﮐﻪ : ﺷﺷمﮔﺮوه  
  درﯾﺎﻓت ﮐﺮدﻧد.در دوھﻔﺗﻪ ی اﻧﺗﮫﺎﯾﯽ ﺻﻔﺎﻗﯽ 
ﺳـــﺎﻋت  ۲۱در ﭘﺎﯾـــﺎن دوره ی ﺗﯾﻣـــﺎر ﺑـــﺎ رﻋﺎﯾـــت اﺻـــول اﺧﻼﻗـــﯽ ﻣـــوش ھـــﺎ ﭘـــس از  
. ﭘــس از ﺟﺮاﺣــﯽ ، از ﻗﻠ ــب ﺣﯾواﻧ ــﺎت ﻧﻣوﻧ ــﻪ ی ﺧــون ﺟﻣ ــﻊ ﺷــدﻧدﻧﺎﺷــﺗﺎﯾﯽ ﺷــﺑﺎﻧﻪ، ﺑ ــﺎ اﺗ ــﺮ ﺑﯾﮫــوش 
ﻣوﻟﮐــوﻟﯽ ﺟــدا و ﺑﻼﻓﺎﺻــﻠﻪ در ﻧﯾﺗــﺮوژن  ﺑــﺮای آﻧــﺎﻟﯾﺰآوری ﺷــد. ﻧﻣوﻧــﻪ ھــﺎ ی ﭼﺮﺑــﯽ اﺣﺷــﺎﯾﯽ 
ﻣﯾ ــﺰان ﮔﻠ ــوﮐﺰ، ، ﺟﮫــت ﺑﺮرﺳــﯽ اﯾﺟ ــﺎد ﻣﻘﺎوﻣــت اﻧﺳــوﻟﯾﻧﯽ و اﺛ ــﺮات داروھ ــﺎداده ﺷــد. ﻣ ــﺎﯾﻊ ﻗ ــﺮار 
 rof tnemssessA ledoM citatsoemoH( RI-AMOHاﻧﺳــــوﻟﯾن و ﺷــــﺎﺧص
در ﺑﺎﻓـــت ﭼﺮﺑـــﯽ اﻧـــدازه ﮔﯾـــﺮی   6-LIدر ﺳـــﺮم و ﻣﯾـــﺰان ﺑﯾـــﺎن ژن  )ecnatsiseR nilusnI
   ﺷد.
ﮔﻠ ــوﮐﺰ ﻧﺎﺷــﺗﺎ، اﻧﺳــوﻟﯾن و ﺷــﺎﺧص  درﯾﺎﻓــت ﮐﻧﻧ ــده ی ﭘﯾوﮔﻠﯾﺗ ــﺎزون ﻣﯾ ــﺰان در ﮔــﺮوه :ھﺎ ﯾﺎﻓﺗ ــﻪ
ﻣﯾﻠـﯽ واﺣـد ﺑـﺮ ﻟﯾﺗـﺮ،  ۲۱/۷ ± ۰/۷، ﻣﯾﻠﯽ ﮔﺮم ﺑـﺮ دﺳـﯽ ﻟﯾﺗـﺮ ۰۶۲/۸	±	۲۲/۶ﺑﻪ ﺗﺮﺗﯾب  AMOH
ﻣﯾـﺰان ﮔﻠـوﮐﺰ ﻧﺎﺷـﺗﺎ، اﻧﺳـوﻟﯾن و ﺷـﺎﺧص  KARIو در ﮔﺮوه درﯾﺎﻓت ﮐﻧﻧده ی ﻣﮫﺎرﮐﻧﻧـده ی  8/3±1/1
ﻣﯾﻠـﯽ واﺣـد ﺑـﺮ ﻟﯾﺗـﺮ،  ۴۱/۱	±	۰/۳، ﻣﯾﻠـﯽ ﮔـﺮم ﺑـﺮ دﺳـﯽ ﻟﯾﺗـﺮ ۳۵۲ ±۴۱/۳ﺑـﻪ ﺗﺮﺗﯾـب  AMOH
و در ﮔــﺮوه در ﯾﺎﻓــت ﮐﻧﻧــده ی ھــﺮ دو دارو ﻣﯾــﺰان ﮔﻠــوﮐﺰ ﻧﺎﺷــﺗﺎ، اﻧﺳــوﻟﯾن و ﺷــﺎﺧص  ۸/۸±۰/۷۵
، ﻣﯾﻠـﯽ واﺣـد ﺑـﺮ ﻟﯾﺗـﺮ ۳۱/۴	±	۰/۳، ﻣﯾﻠﯽ ﮔـﺮم ﺑـﺮ دﺳـﯽ ﻟﯾﺗـﺮ ۱۶۲/۹ ±۵۱/۴ﺑﻪ ﺗﺮﺗﯾب  AMOH
و در ﮔﺮوه ﮐﻧﺗﺮل دﯾﺎﺑﺗﯽ ﮐﻪ ھﯾﭻ داروﯾﯽ درﯾﺎﻓت ﻧﮐﺮدﻧد ﻣﯾﺰان ﮔﻠوﮐﺰ ﻧﺎﺷﺗﺎ، اﻧﺳـوﻟﯾن و   ۸/۷±۰/۹۵
ﻣﯾﻠـﯽ  ۱۲/۶	± ۲/۴، ﻣﯾﻠـﯽ ﮔـﺮم ﺑـﺮ دﺳـﯽ ﻟﯾﺗـﺮ  ۰۹۳/۲۱ ± ۲۱/۵۶ ﺑـﻪ ﺗﺮﺗﯾـب  AMOHﺷﺎﺧص 
ﺑﺎﻋـث  KARI ﻣﺻـﺮف ﻣﮫﺎرﮐﻧﻧـده یاﯾن ﻧﺗﺎﯾﺞ ﻧﺷﺎن داد ﮐﻪ  اﻧدازه ﮔﯾﺮی ﺷد. ۱۲/۲±۳، واﺣد ﺑﺮ ﻟﯾﺗﺮ
ﺗواﻧﺳـﺗﻧد ﺑـﻪ  ﺗﺮﮐﯾﺑـﯽاﻓﺰاﯾش اﺛﺮ ﮔذاری ﭘﯾوﮔﻠﯾﺗﺎزون ﻧﺷد ھﺮﭼﻧد ﮐـﻪ ھـﺮ دو دارو ﺑـﻪ طـور ﻣﺳـﺗﻘل و 
-AMOHو ﺣﺳﺎﺳﯾت اﻧﺳوﻟﯾﻧﯽ )ﺷـﺎﺧص ﻣﯾﺰان اﻧﺳوﻟﯾن و ﮔﻠوﮐﺰ ﺧون  )50.0<p(طور ﻣﻌﻧﺎ داری 
ﮔـﺮوه در  6-LIﻣﯾﺰان ﺑﯾـﺎن ﻧﺳـﺑﯽ ژن  ﺑﮫﺑود ﺑﺑﺧﺷﻧد.ﻣﻘﺎوم ﺑﻪ اﻧﺳوﻟﯾن ﮔﺮوه ﮐﻧﺗﺮل  ﺑﻪﻧﺳﺑت را ، ( RI
و ﮔ ــﺮوه  )1000.0<p( enozatilgoiP + KARI و ﮔ ــﺮوه KARI ﻣﮫﺎرﮐﻧﻧ ــده درﯾﺎﻓ ــت ﮐﻧﻧ ــده ی
  . ﻧﺷﺎن داد ه ﮐﻧﺗﺮل ﻣﻘﺎوم ﺑﻪ اﻧﺳوﻟﯾنﺑﻪ ﮔﺮوﻧﺳﺑت  ﮐﺎھش ﻣﻌﻧﺎداری )50.0<p(ﭘﯾوﮔﻠﯾﺗﺎزون 
از طﺮﯾق اﺧﺗﻼل در ﻣﺳﯾﺮھﺎی  KARIﮐﻪ ﻣﮫﺎر ﮐﻧﻧده  دادﻧﺷﺎن ﻣطﺎﻟﻌﻪ ﺣﺎﺿﺮ  ﮔﯾری: ﻧﺗﯾﺟﻪ
ق و اﺣﺗﻣﺎﻻ از ھﻣﯾن طﺮﯾ ﮔﺮدﯾد 6-LI ﺑﯾﺎنھﺎ، ﺑﺎﻋث ﮐﺎھش اﻟﺗﮫﺎب و ﮐﺎھش RLTاﻟﺗﮫﺎﺑﯽ واﺑﺳﺗﻪ ﺑﻪ 
 ﺑ بﯾﮐﺮﺗ نﯾا ﻪﮐ دﻧﭼ ﺮھ .دوﺷ ﯽﻣ نﯾﻟوﺳﻧا ﻪﺑ موﺎﻘﻣ یﺎﮫﺷوﻣ رد نﯾﻟوﺳﻧا ﻪﺑ تﯾﺳﺎﺳﺣ شﯾاﺰﻓا ثﻋﺎ
 تﯾﻌﺿو دوﺑﮫﺑ رد نوزﺎﺗﯾﻠﮔوﯾﭘ ،ﯽﺷﺧﺑﺮﺛا شﯾاﺰﻓا ثﻋﺎﺑ نوﺧ دﻧﻗدﯾدﺮﮔﻧ.   
ﻠﮐدﯾ هژاو:  ،نوـﯾد نﯾدـﯾﻟوزﺎﯾﺗ یﺎـھوراد  ،بﺎـﮫﺗﻟا ،ﯽﻧﯾﻟوـﺳﻧا توﺎـﻘﻣ ،ﯽـﺑﺮﭼ تـﻓﺎﺑ ،ود عوﻧ تﺑﺎﯾد
 ی هدﻧﻧﮐرﺎﮫﻣIRAK یﺎھ شوﻣ ،C57BL/6j  
   
  
Abstract: 
Introduction and objectives: Type II diabetes is a disease caused by 
increased liver glucose synthesis, insufficient insulin secretion, and insulin 
resistance. Obesity is the cornerstone of insulin resistance contributing to 
diabetes. The prevalence of diabetes and obesity has increased in today's 
societies because of a motionless lifestyle and consumption of high-
calorie foods. The adipose tissue causes inflammation through the 
release of pro-inflammatory cytokines and fatty acids by Toll-Like 
Receptors (TLR), which ultimately leads to insulin resistance. Pioglitazone 
that is used in the treatment of type 2 diabetes, inhibits inflammatory 
responses and resultantly increases insulin sensitivity. This study 
investigates the effect of Interleukin 1 receptor-associated kinase 1 
(IRAK) inhibitor on the efficacy of pioglitazone in improving the status of 
obese-diabetic mice, insulin resistance factors, and expression of IL6 
gene in mice. 
Materials and methods: This study was conducted on 48 male C57BL/6j  
mice to induce obesity and insulin resistance. The mice were randomly 
divided into six groups of eight. Then, the weights of the animals were 
measured at the beginning of each week and at the end of the 
 experiment. Insulin resistance was induced in mice through a high-fat 
diet for 14 weeks except for healthy control group received normal diet.  
Animals were treated with the following regimen: 
Group 1: Control group that was fed with a standard diet. 
Group 2: Insulin-resistant control group that was fed with a high-fat diet. 
Group 3: this group received 10 mg/kg of pioglitazone in the last 2 
weeks. 
Group 4: In this group, 2 mg/kg of IRAK inhibitor dissolved in DMSO was   
intraperitoneally administered during the last 2 weeks.    
Group 5: Animals in this group received pioglitazone and IRAK inhibitor 
during the last 2 weeks. 
Group 6: The sham group was intraperitoneally injected DMSO 2 mg/kg 
for the last 2 weeks. 
At the end of the treatment, in full accord with ethical consideration, the 
mice were anesthetized using ether after 12 hours of overnight fasting. 
After surgery, Blood samples were collected from the heart of the 
animals. Visceral fat samples were dissected and were immediately 
placed in liquid nitrogen for molecular analysis. In order to investigate 
the insulin resistance and drug efficacy, glucose, Insulin, and HOMA were 
measured in serum samples and the expression of IL-6 gene in adipose 
tissue was determined. 
Results:, The level of fasting glucose, insulin and HOMA-IR index were 
260.8±22.6 mg/dl, 12.7±0.7mU/l, and 8.3±1.1 in pioglitazone treated 
group; 253±14.3 mg/dl, 14.1±0.3  mU/l, and 8.8±5.7 in IRAK inhibitor 
treated group; 261.9±15.4 mg/dl, 13.4±0.3 mU/l, and 8.7±.59 in 
 pioglitazone + IRAK inhibitor treated group; and 390.12±12.65 mg/dl, 
and 21.6±2.4 mU/l, 21.2±3 in insulin-resistant control group respectively. 
These findings showed that IRAK inhibitor did not increase the efficacy of 
pioglitazone, even though both drugs either separately or in combination 
could significantly (p <0.05) increase insulin, blood glucose and insulin 
sensitivity (HOMA-IR index) compared with the control group. The 
relative expression of IL-6 gene in the groups of IRAK, IRAK + 
Pioglitazone (p<0.0001) and Pioglitazone (p <0.05) showed a significant 
decrease compared with insulin resistant group. 
Conclusion: The present study showed that IRAK inhibitor reduced 
inflammation and IL-6 expression by interrupting TLR-mediated 
inflammation pathways and probably by this mechanism induce insulin 
sensitivity in insulin resistance mice, although it did not reinforce the 
effect of pioglitazone in improvement of blood sugar.   
Keywords: Type II diabetes, Adipose tissue, Insulin resistance, 
Inflammation, Thiazolidinedione, IRAK inhibitors, C57BL/6j mice                
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